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Simulators             
 implementation of models
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A typical design process requires
 design space optimization
 design space exploration
 sensitivity analysis
 multiple simulations (measurements)
 different design parameters values (e.g. layout features)
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A typical design process requires
 Multiple simulations (measurements)
 computationally expensive (time and memory)
 Can we do better?
 Yes
 By scalable macromodels
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PMOR concepts
Two design space grids are used in the modeling process
 estimation grid 
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Features 
 each design space cell has its own model
 local approach
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 independent from a specific state-space realization
 stability and passivity guaranteed over the design space
 suitable to robust adaptive sampling
 different flavours
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Plane wave excitation
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Speed-up 33750 x 
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L=15 cmW=1.8 cm
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L=15 cmW=1.8 cm
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3D example: PCB
R = antipads radius
7.7mm
6.6mm
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3D example: PCB
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Speed-up  4650 x 
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R=0.543 mmD=1.8525 mm
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R=0.543 mmD=1.8525 mm
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R=0.543 mmD=1.8525 mm
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fluid dynamicselectronics
telecom
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Efficient design activities (excellent speed-ups)
 Multiple simulations (measurements)
 Design space optimization, exploration, sensitivity analysis
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Scalable macromodels
Time-domain simulations
• Non-linear drivers and receivers
Stochastic modeling
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• impact of manufacturing tolerances
Models from measurements
• noise to handle
Applications in different domains
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Questions
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Contact info: francesco.ferranti@ugent.be
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